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Section 1: Introduction
Technological progress is often cited as the main, if not the most important, driver of change in the financial services industry. Worldwide, IT utilization has increasingly been linked with the advancement and success of financial intermediaries. For example, by enabling customers to access services through automated distribution channels without having to physically visit premises increases customer flexibility and reduces costs. Irish credit unions, which have higher population coverage (67%) than any other country in the world, have not similarly advanced in their use of IT for service and product delivery 1 . This can be traced to the failure in 2000 of an IT project that was supposed to create an integrated system to support the spread of ATM services, electronic fund transfer and ultimately a centralized banking system for all credit unions. The project was abandoned in 2001 as costs spiraled to €100 million.
Against this backdrop Irish credit unions have pursued their own IT development with various levels of sophistication and degrees of success. For example, only 50 credit unions offer ATM services (through a third party provider), less than 50 credit unions, through arrangements with one of two banks, offer electronic fund transfer (EFT) and almost no credit unions provide debit cards. Indeed 215 credit unions (53%) still do not even have a web presence. For those that do have a website it tends to be informational in form offering details on products and services, opening hours and links to social media sites with only limited evidence of transactional functionality 2 . 1 The World Council of Credit Unions estimated that in 2011 there were 51,013 credit unions in 100 countries, with 196.5 million members holding $1.56 trillion in assets. The first credit union in Ireland was established in 1958; by 2011 there were 403 credit unions with assets under management of €14.1 billion and 2.8 million members. 2 The Irish Commission on Credit Unions (2012) classified the Irish credit union movement as being in a transitional development stage, well behind mature credit union movements such as those in the US, Canada and Australia. Classification as a transition movement rests in large part with the fact that credit unions have currently in place a technological infrastructure which has singularly failed to harness the benefits that can accrue from an integrated IT system for the delivery of products and services to their members.
The purpose of this paper is to examine the factors behind web presence adoption by credit unions and the costs and performance implications of such adoption. The analysis is undertaken for the period 2002 to 2010. It is based on financial statement and balance sheet data plus surveys of the web-based functionality of each credit union. Firstly, we formulate a probabilistic model to investigate web adoption, and assess the degree to which characteristics specific to the credit union and to its potential membership base influence the adoption decision. Our analysis suggests asset size, common bond type, trade association affiliation and a credit union's loan to asset ratio influence adoption as does the socio-economic profile of the population from where the credit union draws its membership including the proportion of the population in the age bracket 35 to 44, the proportion of the population that have access to broadband and the level of familiarity with a local ATM facility.
Secondly, we employ panel data techniques to capture the dynamic nature of website diffusion over the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . These models are used to investigate the effect of website adoption on the costs and performance of a `typical' Irish credit union over time. The dynamic model reveals that after controlling for factors that would affect differences across those credit unions that adopt a website and those that do not, there is a negative and significant effect on the spread between the loan and dividend rate plus a negative and significant effect on the loan rate itself. This effect although identified as small persists and is increasing over time.
This paper makes a number of distinct contributions. Firstly, it is timely as Irish credit unions are now entering a period of substantive structural change and the lessons from elsewhere in financial services is that IT is a catalyst for change. The Irish Commission on Credit Unions (2012) noted that since the onset of the financial and economic crisis credit unions have faced a decline in income and an increase in costs (the average cost-to-income ratio rose from 49.5% in 2006 to 88.7% in 2011).
Consequently one of the conditions of the EU/IMF/ECB support package for Ireland is the restructuring of credit unions. A Credit Union Re-Structuring Board was established in 2012 to facilitate amalgamations and the creation of strong (anchor) credit unions capable of developing more sophisticated and more sustainable business models 3 . The Irish Government has set aside €250 million for this process some of which will be used to enable 'anchor' credit unions upgrade their ICT and other systems. This study which highlights that the adoption of a website, even with limited functionality, can provide cost reductions points to the potential of additional benefits accruing from more sophisticated levels of technological advance.
Secondly, this paper is the only one which has examined any facet of technology adoption for a credit union movement other than the US. Thirdly, the analysis offers insights into both adoption determination and the performance and cost implications of adoption. Prior US studies concentrated on a particular facet of the process, for example Ono and Stango (2005) , and Borzekowski and Cohen (2005) examine decisions to outsource technology; Dow (2007) and Damar and Hunnicutt (2010) study the determinants of technology adoption; while Dandapani et al. (2008) and Pana et al. (2012) investigate changes in benefits to credit union members after adoption.
The rest of this paper is structured as follows. Section 2 reviews the literature on technology adoption by financial institutions and the cost and performance implications of such adoption. Section 3 details the methodology setting out the empirical models used to assess the determinants of adoption as well as the models used to assess performance differences before and after adoption. Section 4 describes the data set and presents the results of the empirical analyses while Section 5 summarizes and concludes.
Section 2: Literature Review

Factors important in determining internet banking adoption
Technological advances have had a dramatic impact on the structure, operations and economics of the financial services industry. Technological progress is often cited as the main, if not the most important, driver of change in the banking industry.
Naturally, developments in information collection, storage, processing, transmission and distribution technologies have a major impact on many aspects of banking activity. IT developments affect financial services in two main ways. First, they contribute to reducing costs associated with the management of information (collection, storage, processing and transmission), mainly by substituting paperbased and labour-intensive procedures with automated processes. Second, they alter the ways in which customers have access to services and products, mainly through automated distribution channels such as internet, phone-based and other banking access channels. Engagement with IT has led in many cases to improvements in bank profitability primarily via increased revenues from service charges, or through lower processing costs De Young et al., 2007) .
Banking Studies
Patterns of internet banking adoption by banks have received significant attention in the academic literature 4 . Furst et al. (2000) finds that US banks that incurred high fixed costs relative to net operating revenues, were members of a bank holding company, or were located in an urban area, were more likely adopters of internet banking. Courchane et al. (2002) notes that bank size, industry concentration and bank location were significant determinants of the probability of adoption. Nickerson and Sullivan (2003) suggest that US banks are more likely to adopt internet banking where uncertainty over the level of demand is low. Sullivan and Wang (2005) find that the adoption of internet banking was slower in US states where average income is low, where there is a scarcity of internet access, where financial institutions are 4 Other IT adoption patterns examined in banking include: ATMs (Hannan and McDowell, 1984; 1986; Saloner and Shepard, 1995) ; Automated Clearinghouse Settlement Systems (Gowrisankaran and Stavins, 2004) ; Credit Scoring Technologies (Akhavein et al., 2005) ; Real Time Gross Settlement Systems (Bech and Hobijn, 2006) ; and Debit Cards and Electronic Giro Transactions (Bolt et al., 2008). older, and where average bank size is smaller. Fuentes et al. (2006) show that although bank-specific characteristics are important determinants of banks' adoption decisions, competition also plays a prominent role 5 . Arnaboldi and Claeys (2010) find that EU banks with a heavy cost structure and a large market share in client deposits and non-interest activities are more likely to introduce internet banking.
Alongside this literature on the factors driving adoption is a literature which explores the impact on performance once adoption has occurred. DeYoung (2005) finds that the variable cost of producing a basic internet banking transaction is very low for US banks and that offering internet banking services can enhance the profitability of small banks. DeYoung, Lang, and Nolle (2007) compare community banks which adopted transactional banking websites in the late-1990s to branching-only community banks. The analysis found that internet adoption improved US community bank profitability with this achieved through increased revenues from deposit service charges. Hernando and Nieto (2007) find that for Spanish banks online banking was associated with lower overhead costs (particularly, staff, marketing and IT) and higher profitability which emerged about one and a half years after adoption 6 . Arnaboldi and Claeys (2010) find that for EU banks the initial investment in technology has proved higher than any consequent cost saving, and that internet banks fail to create synergies with other banking activities.
Credit Union Studies
The literature on technology adoption by credit unions is exclusively focused on the US credit union sector. Ono and Stango (2005) examine the factors that influence the decision to outsource information technology services. The decision to outsource is associated with asset size, and the diversity of the credit union's product offerings. Borzekowski and Cohen (2005) find that the propensity to outsource is increasing in the number of other credit unions in the same geographic location that also elect to outsource. Dow (2007) examines the adoption of web and computer based banking and find that larger credit unions are more likely to adopt new technologies earlier than their smaller counterparts. Callahan and Associates (2007) suggest that technology is still very much at the forefront of US credit unions attempts to retain and increase membership, enhance competitiveness, improve efficiency and improve member services. Dandapani et al. (2008) find that offering web access increases operating expenses but adopters still maintain the same average profitability as that of non-adopters. The authors also find some evidence of increased asset growth in credit unions that offered web accounts. Damar and Hunnicutt (2010) study the determinants of internet banking adoption within a consumer decision making framework. They conclude that organizational form as well as size may be critical in the adoption of new technology. Pana et al. (2012) investigate the changes in benefits to credit union members via the interest-rate spread around the adoptions of internet-based services and show that adopters offer a less favorable interest-rate spread to their members than non-adopters 7 . 7 Pana et al (2012) also find evidence that early adopters have a lower degree of market power in dealing with their members than late adopters and offer interest-rate spreads comparable to those of non-adopters over a three-year period following the adoption year.
Section 3: Methodology
In Section 3.1 we formulate a probabilistic model to enable an assessment of the degree to which characteristics specific to the credit union and to its potential membership base influence the web adoption decision. While in Section 3.2 we specify two models which will be used to investigate the effect of website adoption on the costs and performance of a `typical' Irish credit union.
Probability of adopting a web based presence
In economic terms we model the propensity of a credit union to adopt a web presence given a set of individual characteristics. Formally we define the model as:
Where (2) Equation (1) is what is actually observed while equation (2) is a latent regression and can be thought of as the unobserved propensity to adopt, where is a vector of lagged continuous explanatory variables, is a vector of lagged dummies variables and captures the unmeasured characteristics that affects the propensity to adopt for the i th credit union. Our observation mechanism is thus
In terms of a probability model
As we are now dealing with a non-linear probability density function we use maximum likelihood estimation to produce estimators which are asymptotically efficient and consistent. Such estimation requires explicit specification of a functional form of individual probability of which the most popular are the normal and the logistic distributions. Both distributions are symmetric in nature, with the latter producing a probit model and the former producing a logit model. In a reasonable sample both models produce similar results.
The coefficients from the probit and logit models are difficult to interpret because they measure the change in the unobservable y* associated with a change in one of the explanatory variables. Measures that are more useful are the elasticities and the marginal effects. Elasticity gives the percentage change in the probability of a success in response to a one percent change in the explanatory variable and is obtained using partial derivatives. In this analysis we report a scale free measure of the proportionate effect on the probability of adoption due to a proportionate change in the regressor.
The marginal effect gives the percentage change in the probability of a success in response to a one unit change in the explanatory variable. Again we resort to the use of partial derivatives with estimates of the marginal effects calculated by rescaling the estimated coefficients. In that the marginal effects are different for different observations the problem of what to report arises. We have chosen to estimate the difference between the estimated prob (Y=1) before and after some typical change. We report the marginal effects in two forms, at the mean of the explanatory variables (this can be thought of as the marginal effect for a typical credit union) and with the individual marginal effects averaged across the sample (this can be thought of as the marginal effect for the full population).
Impact of technology adoption on performance
In assessing the impact of adopting a new technology on a credit union's performance it is important to consider the appropriate comparison of before and after performance variables to obtain accurate causal inferences. A credit union that chooses to adopt a new technology, such as a website, is likely to be characterised differently from those that do not adopt. These differences, if they influence a credit unions response to adoption, may invalidate casual comparisons, even after controlling for the differences that can be observed. The key issue for estimation is whether adoption is randomly assigned; that is can we assume the decision to adopt a new technology is independent of all other factors? This problem is one of confoundedness, endogeneity or self-selection.
In our panel dataset, which has repeated observations on individual credit unions over time a `two-way effects' estimation can be derived from a counterfactual framework where unconfoundedness holds conditional on unobserved heterogeneity and the history of a set of covariates thought to influence the outcome variable. In the context of an Irish credit union, after controlling for those operational and structural characteristics that are thought to influence cost and performance, the unobserved heterogeneity that is like to remain would relate to technological ability, that is the ability of credit union staff and management to learn, adapt, and effectively utilise the new website to derive cost and performance benefits.
The baseline panel model employed in the investigation has the following form:
The outcomes refer to a selection of cost and performance variables. The , is a lagged dummy variable taking the value 1 if the credit union had a live website in that year, and zero otherwise. A lagged variable is used as the decision to adopt may not be strictly exogenous with for example funding to enable adoption 8 The ( ) and rho values reported in Tables 3 and 4 provide some credence to the use of a two-way effects estimator. The rho values suggest that the majority of the error variance is due to cross credit union variation, while there does appear to be correlation between the fixed effect and the covariate matrix in all models. dependent on the past performance of the credit union. 9 As an alternative an `insample' adoption dummy is also used to test the robustness of our results on the basis of the Rubin Causal model framework. It takes the value of one for those credit unions which have adopted a website after 2002. This effectively recategorises those credit unions which had adopted a website in 2002 to be in the control group and thus allows a more robust assessment of the causal impact of adoption to be estimated.
Although time-constant variables, such as the dummy variables for common bond type and credit union location, cannot be included by themselves in a fixed effects model, they can be interacted with variables that change over time and, in particular, with year dummy variables. This controls for how the effect of the common bond and location impacts on performance and cost changes over time. The term, , is a vector of interaction terms of the dummy variables with the time dummies.
One limitation of a fixed effect estimator is that any unobserved time-varying confounding variable, such as past outcomes, cannot be subsumed in the timeinvariant omitted variable . Specifically it may be reasonable to assume that the distinct history of the outcome variable will have an influence on how adoption impacts upon the current outcome. This motivates the following specification:
where is a vector of lagged values for multiple periods. In using a lagged value we are assuming that the decision to adopt is weakly exogenous or predetermined. That is is independent of all subsequent structural disturbances, Variables that are predetermined in a model can be treated, at least asymptotically, as if they were exogenous in the sense that consistent estimators can be derived when they appear as regressors (Greene, 2008) . 10 One immediate issue in applying least squares to this empirical model is that lagged values of the outcome are likely to be correlated with unobserved individual effect, which would result in `dynamic panel bias' (Nickell, 1981) , which cannot be eliminated through any form of differencing.
Section 4: Data and Results
In Section 4.1 information is presented on trends in web adoption over the period 2002 to 2010. In section 4.2 the variables potentially important in explaining the adoption of a website are discussed with these variables dictated by the literature review, the financial and operational characteristics of credit unions and the economic fundamentals of the area from which the credit union draws its members. Section 4.3 profiles the performance and cost metrics assessed before and after website adoption and the control variables employed in the panel models. Section 4.4 presents adoption determinant estimation results while in Section 4.5 estimates of the performance and costs effects of website adoption are detailed.
Credit unions with a web-based presence 2002 to 2010
To empirically investigate adoption over time, data on the history of a credit union's website was acquired using the Internet Archive online facility and data from the IE domain registry. Therefore in the ensuing empirical analysis we do not differentiate in terms of website functionality rather we simply divide credit unions into two categories those with a website and those without.
Adoption determinants
Credit union specific variables which may be important in explaining the adoption of a web base facility include asset size (larger credit unions more likely to be adopters used to distinguish between urban and rural credit unions (urban credit unions are more likely to adopt due to superior connectivity in urban areas) 13 .
Variables which profile the population from where the credit union draws its members are created from electoral district data published by the Irish Central Statistics Office. The variables include employment status, the proportion of potential membership of the credit union that is employed (the more affluent the member the more likely they will have a computer and the more likely the credit union will adopt web technology) 14 ; age, the proportion of the potential credit union membership that is between the ages of 35-44 (those 35-44, generation X are perceived not to be as technologically savvy as generation Y (19-34 year old) cohorts);
15 female, the proportion of the potential credit union membership which is female (perhaps the gender breakdown of potential credit union membership influences adoption probability); computer literate, the proportion of third level educated people who have a computer-based qualification (the greater the perceived familiarity of members with internet technology the greater the probability the credit union will adopt a webbased presence); accessibility, the proportion that have access to broadband internet (an increase in broadband accessibility in an area can be expected to have a positive impact on the likelihood of internet technology adoption); familiarity, a dummy variable is used to distinguish between credit unions with a local ATM facility and those without (familiarity with similar but older technologies improve the chance that members will adopt technology based services encouraging the credit union to adopt a web-based presence);
16 13 Operational and financial data on credit unions affiliated to the Irish League of credit Unions (ILCU) was provided by that trade association, for other credit unions the information was obtained from paper-based copies of their annual returns supplied by credit unions on a case-by-case basis. 14 Bauer and Hein (2006) argue "the more one earns, the more likely that a computer has been purchased, reducing the marginal cost of internet banking". Lee et al. (2008) argue that the less affluent may be less likely to be user of e-banking technologies. 15 Kennickell and Kwast (1997) note that those under the age of 35 are more likely to use PC banking and ATMs than older cohorts. 16 See for example, Bauer and Hein (2006) and Kim et al. (2006) who found such a phenomena with regard to internet banking.
Performance after adoption
A number of performance and cost metrics are considered. The performance metrics include return on assets; the interest rate spread (the difference between the cost to members of borrowing and the dividend rate members are paid on their savings); the loan rate and dividend pay-out ratio are also investigated separately to decompose any overall effect. While the cost metrics include a cost to Income ratio; with any cost further assessed using labour expenditure and capital expenditure. The graphical overview reveals some distinct difference in these groupings, with adopters experiencing lower spreads on average (likely driven by lower average loans rates) and higher average labour and capital expenses. The latter finding is consistent with the initial encroachment on costs of the adoption of a new technology. The former finding suggests that credit unions are passing any benefit accrued from this new technology to their membership; a practice in keeping with their cooperative ethos. That said, care must be taken when drawing any casual inference on the effect of adoption from these graphs as to do so infers that the nonadopters and adopters have no other differences other than treatment (adoption of a website).
A number of credit union characteristics are used in a conditioning covariate set to control for observable differences in the performance and cost metrics between website adopters and non-adopters. It is important to include factors that are thought to distinguish how a credit union will engage with Internet technology. Risk metrics are included namely a capital ratio and a delinquency ratio; the size of the credit union and its growth performance are included through incorporating asset size and asset growth; the adoption rate is likely to be increasing in the number of prior 17 Networks effects literature suggests that demand for a product can be related to the number of adopters of compatible products (Gowrisankaran and Stavins, 2004) . Figure 3 Table 1 presents the estimation results and some diagnostics tests for the probit and logit models. In the estimation we use a robust variance-covariance estimator so that we can adjust for the potential dependence between observations due to some unobserved firm specific variable, eg technological ability. In accordance with theory each model produces different coefficient results but in general the coefficients tell a qualitatively similar story about the influence of each regressor on the probability of adoption.
Empirical Findings: Adoption determinants
Comparison of the models using the R 2 measures shows a pronounced improvement in the explanatory power of the logit model relative to the probit model using the McKevley-Zoviano R 2 (0.85518 compared to 0.7449) but a more minor improvement when the McFaddens R 2 is used (0.345 compared to 0.344). It is also the case that the fit diagnostics present quite different predictive power profiles, the McKevley-Zoviano R 2 indicates that predictive power is extremely good (86% and 75%) but the McFaddens R 2 predictive power at 34% is at best average. Also reported is the likelihood ratio test which indicates that the null hypothesis that all coefficients are zero can be rejected for both models.
In Table 1 we have highlighted at the 1%, 5% and 10% levels those explanatory variables which prove significant influences on whether a credit union adopts a web presence. In terms of the credit union specific characteristics the variables which As detailed in the methodology section a full interpretation of the coefficient estimates of the explanatory variables can only be revealed through computation of their marginal effects and/or elasticities. In Table 2 we provide the estimated results for both. Consider first the marginal effects. These give the percentage change in the probability of a success in response to a one unit change in the explanatory variable. They are reported in two forms, firstly at the mean of the explanatory variables (marginal effect for the typical credit union) and secondly with the individual marginal effects averaged across the sample (marginal effect for the full population).
Furthermore, it should be noted that when explanatory variables take the form of a dummy variable the marginal effects are interpreted as the change in the probability of adoption for a discrete change in the dummy variable from zero to one.
In Table 2 the calculation of marginal effects at the mean of the explanatory variables consistently estimates the magnitude of such effects to be somewhat greater compared to the intuitively more appealing observation specific marginal effects averaged across the sample. As in Table 1 the magnitude of the effects are broadly similar for both the probit and logit models. Concentrating on the marginal effects averaged across the sample we note that a 1% change in asset size (LNTA)
increases the probability of adoption by 19% while an increase of 1% in the loans to asset ratio (LTA) increases the probability of adoption by only 0.04%. Occupational credit unions (OCCUP) have a 17% or 18% increased probability of web adoption relative to community credit unions while being affiliated to the ILCU increases the probability of adoption by 18% or 19%.
For the variables utilised to profile the population we can see that a 1% increase in the proportion of the population that is employed (EMP) increases the probability of web adoption by 1%. The probability of adoption increases by 0.06% with a 1%
increase in the population with broad band access (BBAND) but falls by 2% with an increase in the proportion of the population which falls into the age bracket 35 to 44 (GENX). Those credit unions with ATM facilities (ATM LOC), even though they are provided through a third party, have a 61% increased probability of web adoption.
This latter result is perhaps of no surprise in that ATM introduction is in itself a sizeable technological investment and is indicative of a credit union which is embracing the capabilities of technology.
Elasticity estimates are also reported in Table 2 . These measure the percentage change in the probability of success in response to a 1% change in the explanatory variable. 18 It is not appropriate to calculate elasticities when the explanatory variable is dummy in form. Again, the magnitude of the elasticities is broadly similar for both the probit and logit models. The profile detailed in Table 2 broadly maps onto our previous discussion of marginal effects. Of the six elasticities identified as significant we note that the probability of adopting web technology is most sensitive to changes in the number of those employed in the credit union's catchment area. Table 3 it can be seen that after controlling for a number of credit union characteristics, the adoption effect is statistically significant at the 1% level in both the spread and loan rate models. It is not significant in the equations where return on assets (ROA), cost to income ratio (CI), labour expenditure (LAB) and capital expenditure (CAP) are the dependent variables. The coefficient estimates on the web adoption effect in the spread and loan rate models are negative. The implication of the negative findings is that the benefits from new technology adoption is being passed to members in the form of a reduced spread between the dividend paid to members and the loan rate charge to members with the reduction in spread being essentially due to a loan rate reduction. That credit unions are passing benefits to members in the form of a reduced rate on loans probably relates to the fact that a majority of Irish credit unions have been significantly under lent in recent years, see
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Report of the Irish Commission on Credit Unions (2012).
An alternative `in-sample' adoption dummy is used to test the robustness of these findings. This effectively re-categorises those credit unions which had adopted a website in 2002 to be in the control group and thus allows a more robust assessment of the causal impact of adoption to be estimated. Table 4 highlights that when the web adoption effect is restricted to an in-sample indicator this new website indicator is again negative and statistically significant at the 1% level in both the loan rate and spread equation and insignificant for specifications where ROA, CI, LAB and CAP are the dependent variables. As with the previous results this indicates a negative effect of website adoption on these outcomes, suggesting that any benefits from the new technology are being passed on to credit union members in the form primarily of a loan rate reduction. This stricter definition of website adoption is used in the remainder of the analysis as it is more in keeping with the specification in equation 5.
To assess whether the effects of adoption persists over a longer period the opportunity was taken to re-caste the outcome variables in the form of moving averages for two and three years windows. In Table 5 we have chosen to only report coefficient estimates for the lagged adoption indicator, although the complete specification is used in the analysis of each moving average outcome. An encouraging result is the persistence of the adoption effect on both loan rates and spreads over the two and three year window. In fact there appears to be a slight increase in the estimated coefficient as the time period extends. The increase in average effect over time may be indicative of some form of learning economies when adopting a new technology, see for example, DeYoung ( 2005); Delgado, Hernando, and Nieto (2007) . In Table 5 there also appears to be some evidence of an effect on the cost to income ratio (significant at the 10% level) when calculated on a threeyear moving average basis.
In Section 3 it was argued that it may be reasonable to assume that the history of the outcome variable has an influence on how adoption impacts upon the current outcome, motivating specification 6. Consequently a dynamic model of both a credit union's loan rate and the dividend rate loan rate spread is used to investigate if the statistical impact of website adoption persists in the presence of the history of these outcomes. A three-lag model was found to best capture the dynamic nature of both loan rates and spreads. The results are presented in Table 6 . The Arellano and Bond (1991) panel data test for autocorrelation in the residual is reported and highlights the absence of any autocorrelation in the error matrix .Once the dynamic nature of the outcome variable is considered there is no longer any significant relationship found for website adoption in the spread model. However, the specification with loan rate as the outcome continues to exhibit a negative significant adoption effect at the 5% level, although the effect is somewhat reduced.
Overall the various estimations suggest that the web adoption effect on the loan rate ranges from -0.107 (see Table 6 ) to -0.325 (see Table 4 ). For the average credit union loan of €3,025 this suggests an annual interest cost reduction of between €3.24 and €9.83. While this is not a sizeable saving it does emphasise that the adoption of a website albeit with limited functionality does translate into cost benefits for credit union members.
Section 5: Summary and Conclusions
In this analysis we detail the diffusion of web adoption by credit unions over the period 2002 to 2010 and highlight that even at the end of this period 53% of credit unions do not have a web presence. Websites where they exist are primarily informational offering details on products and services, opening hours and links to social media sites. Thereafter differences in web functionality appear relatively modest with even the very largest credit unions offering relatively minor transaction functionality.
Our analysis suggests that asset size, organisational structure, being a member of the ILCU and the loan to asset ratio are important credit union specific drivers of web adoption. Characteristics of the area from where the credit union captures its members are also important. Factors such as the percentage of the population that is employed, the proportion of the population in the age bracket 35 to 44, the proportion of the population that have access to broadband and the level of familiarity with a local ATM facility are all identified as influencing the probability of the web adoption decision.
These results suggest that the decision by a credit union to adopt a web presence is an interactive process driven by some factors under a degree of control by the credit union, for example asset size, but also others outside its control, notably members with access to broadband. Going forward outside factors such as access to broadband will not be a problem due to IT infrastructure investment by Government.
Rather, the constraints will be internal most notably around asset size. Over 55 percent of credit unions have an asset base less than €20 million. Operating at such a scale suggests significant investment in technology is not feasible. The alternative is for credit unions to either enter into shared technology relationships or amalgamate. The latter will reduce credit union numbers but the larger entities that emerge will be better placed to invest in technology, perhaps aided by funding from the Restructuring Board, and better placed, through their larger membership base, to gain cost advantages from this investment.
In the second part of the analysis panel data techniques were used to identify the dynamic effect of website adoption on a credit union's cost and performance. The most prominent result emerging from this analysis was that the adoption of a web presence resulted in a reduction in the loan rate dividend rate spread with this driven by a loan rate reduction. It was also noted that the spread and loan rate adoption effects persists over a two and three-year period. For the average loan the annual interest cost reduction was at its best under €10. While this is not a sizeable saving it does emphasise that the adoption of a website, albeit with limited functionality, translates into cost benefits for credit union members. (Arellano & Bond, 1991) panel data test for autocorrelation in the residual for # lags. The constant term and year dummies are suppressed from each output. Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.01
